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COMPLETE SPECIFICATION- 
Improvements in the Manufacture of Titanium Pigments. 



We, Lafqbtb TiTAJsnxn* ILxmxxzd, formarly 
known as National Titanium Pboptoxs 
IjMrxcn, a British Company, of Kingsway, 
Luton, Bedfordshire, Javes Tferasoir Rich- 
5 M0*n T a British Subject, of 230 Stookmgstone 
Road, Luton, Bedfordshire, and JamSS 
Tatlob, a British Subject, of 66 Oakley 
Road, Lnton, Bedfordshire, do hereby declare 
the indention, for which we pray that a 

10 patent may be granted to us, and the method 
by which rt is to be performed, to be particu- 
larly described in and by the following 
statement ; — 
Various processes hay? been proposed for 

15 improving the properties of titanium pig- 
ments by depositing wAter-cndoluble metal 
compounds on the particles of the pigments 
in aqueous enspensLoiju United States 
Spedncfttlon Ho. 1,368,392 describes adding 

20 to finch an aqueous suspension first a solution 
of a salt or Balis of a metal or metals, referred 
to as alrmrininm, calcium* lead, wnc and 
similar metals, and then a precipitant, for 
example, sodium carbonate or hydroxide, is 

25 introduced to precipitate a white and rela- 
tnrojy insoluble metal compound or com- 
pounds upon the partinles of the pigment. 
The treatmont is said to stabilise the pigment 
against chemical and physical action, and 

30 especially to prevent discoloration of the 
paint in which the pigment is used. United 
States Specification No. 2,378,790 describes 
preparing An aqueous slurry of a titanium 
pigment, if desired, with the aid of a die- 

36 peraing agent, and precipitating in situ upon 
the suspended particles of the pigment a 
white insoluble silicate of a metal of the 
second, third and fourth groups of the 
periodic system* for example, magnesium, 

40 • zinc, aluminium, yttrium, zirconium or 
cerium. Hie treatment is said to improve 
the resistance to chalking, gloss retention and 
resistance to discoloration of coating composi- 
tions in which the treated pigments are 

46 • incorporated, * 

7 



Hie present invention provides a process 
for the treatment of tttanmm pigments which 
leads to an improvement in their tinting 
strength, opacity, and capacity for being 
wetted by and dispersed m organic paint tt> 
media, and to improved flow characteristics 
of points in which the pigments are incorpor- 
ated. The term ''titanium pigments" is 
need herein to denote calcined tftanmm 
dioxide pigments and composite pigments 0A 
containing a essoined titanium dioxide 
pigment. 

According to this invention a process for 
improving a titanium pigment, comprises 
dispersing the pigment in an aqueous medium 80 
by the action of a dispersing agent and 
agitation, adding to the dispersion without 
flocculating it a -nater-soluble magnesium 
salt and a water-solnble aJnminiiim salt each 
in a prop or tion corresponding to 0.1 to 2,0 Gfi 
per cent of MgO and A1 0 0„ respectively, 
calculated on the weight of the pigment, ana 
then precipitating the zna^oesium and alu- 
minium in the form of water-insoluble 
compounds on the pigment particles by 70 
means of a compound of alkaline reaction . 

Any desired dispersing agent may be used 
for disperTsing the titanium pigment, and as 
examples there may be mentioned sodrnm 
hexametaphosphate, tzisodxum phosphate or 75 
sodium h/droxide. The pigment may be 
dispersed m water at any convenient tem- 
perature with, the aid o£ for example, 0.1 
to 2.0 per cent of the dispersing agent 
calcnkied on the weight of the titanium SO 
pigment. 

Ihe water-soluble salts of magnesium and 
al um lTYiT fTn may, for example, be magnesium 
sulphate and alnmininm sulphate.. The 
aluminium addition leads to an improvement 85 
in the wettability of the pigment in paint 
media and in the flow characteristics of paint 
containing the pigment. The magnsfdum 
addition, on the other hand, enhances the 
tinting strength and opacity of the pigment, 90 

Price 25p> 
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and tends, if present in a high proportion, 
slightly to dinamfth the flow cheraoteristicB. 
This can, however, "bo count oi^ctecL "by 
increasing the proportion of the alTnro'ainm 
addition* GOTeoraJJy speaking, within the 
above range of 0.1 to 2.0 per cent, a high 
proportion of aTurrritia relatrvejy to magnesia 
will favour the wettability and flow chmracfceT- 
istics and a high proportion of magnesia 
relatively to alu rrnna wiH favour the ianticg 
strength, and opacity. 

Too ratio of the disp erring $pt to the 
magnesium salt (calculated as MgO) advan- 
tageously ranges from 1 : 0.5 to 1 : 2, and 
the ratio of the dispersing agent to the eons* 
"brined magnesium and afoTnirim m safe addi- 
tions (calculated as MgO -f- Al»0i) preferably 
range* from 1 : 1 to 1 : 5. 

In credit still farther to improve the wet- 
tability and flow characteristics, -without 
diminishing ^ "tinting strength of the 
jrigment, a water-soluble titanium Bait may 
also be added to the dispersion in a propor- 
tion corxespondrns; to not more than. 2 per 
eent of M5 k calculated on the weight of the 
pigment, the titanium then hering precipitated 
in the form of a w&tei-mfioluhle compound 
together with the magnesium and aluminium 
compounds upon the addition of the com- 
pound of alkaline reaction. 

After the addition of the water-soluble 
salts, a compound of alfralfne reaction, ' for 
example, sodium hydroxide- or sodium car- 
bonate, is added to prednftate the magBtfgtum 
and aluminium, and also', the titanium, if 
present, m the form of watcr-insolubfe 
oampoundB. This ^iH ho brought about by 
adjusting the $K of the dispersion by means 
of the ftlfeflTvnp. compound to the value re- 
quired to effect the precipitation. The 
value wfll generally be adjusted to within the 
range of 6\,5toS-£ m 

Tuning the addition and ^reedpitation of 
the metal salts the dzsper&ion should be 
vigorously agitated. The treated pigment 
may then be washed to remove watea^oluble 
compounds, and separated by filte&tion and 
dried. Alternatively, the treated -pigment,, 
without Toeing dried, may be flushed with oil 
to form an oil paste. 

The following Examples fltasfir&te the 
invention t— — 



Example X- 
1000 pounds of ground calcined titanium 
65 dioxide arc slurried in 400 gallons of water 
• containing lOjpounds of sodium hexamefca- 
phosphate. The Blurry 5a agitated to ensure 
uniform distribution and dispersion of the 
pigment. • To the resulting dispersion is 
60 added with wfciiTtwg a solution of magnesium 
sulphate containing the equivalent of 6 
pounds of MgO in 16 g*Sott* of water. 
This h followed by the addition of a solution 
of eJuminium sulphate containing the equiva- 



lent of 4 pounds of AlftGi in 10 gallons of 65 
water. During the additions the dispersion 
is thoroughly agitated. The pH. value of the 
dispersion is then adjusted to within the 
range of 7.0 to 7-5 by the addition of a solu- 
tion of sodium hydroxide. The tareatod 70 
pigment is. then washed with water to remove 
sodium sulphate, and is separated by filtra- 
tion, dried and disintegrated. 

A calcined titanium dioxide pigment 
having a tinting strength of 1560 on the 75 
Reynold's seals had this value raised to 1760 
by the treatment described in tms Example. 
150 parts of a pigment so treated, when 
tested under standard conditions in ad- 
mixture wfth 40 parts of e£, gave a flow of 80 
8.4 centimetres aa compared with 2.6 centi- 
metres far a mixture of the untreated pigment 
and oil in the same proportions, 

EXAKELR 2. 

1000 pounds of ground calcined titanium 
dioxide are slurried in. 400 gallons of water 
conjoining 5 pounds of sodium hexameter 
phosphate. lie slurry is agitated to ensure 
uniform distribution and - dispersion of the 
pigment. To the dispersion is added with 
stirring a solution of magnesium sulphate 
containing the eg^valant of 3 pounds of 
HgO in 75 gallons of water. This is followed 
by the addition of a solution of trtanyi 
sulphate containing the equivalent of 3 
pcranda of TiO a in 15 gallon* of water and a 
solution of altnninmm sulphate containing 
the equivalent of 8 pounds of A1„0, in 7.6 
gallons of water. Itaring the additions, the 
diBnorsion is .thoroughly agitated. The pR 100 
value of the cuapemon is then adjusted to 
within the range of 7.0 to 7^ by the addition 
of a solution of sodium hydroxide. .The 
treated pigment is t&en washed with water to 
remove sodntm sulphate, wad is separated 106 
by filtration, dried and disrobegrated. 



85 



0D 



05 



a tiptmg strength of 1500 on" the Reynold's 
scale had this value raised to 1700 by the 
treatment described in this Example. 160 110 
parte of a pigment so treated, whin tested 
nndox standard conditions ^^twi^^ i^a tvith 
80 parts of oil, gave a flow of 20.8 centi- 
metres compared with 2.6 ceptdmetres for a 
mixture of the untreated pigment and oil in 115 
the same proportions. 
"What we claim is 

L A procccB for improving titanium 
pigments, wherein a titanium pigment as 
hereinbefore defined is dispersed i* an autteoua 120 
medium by the action of a dispersing agent 
and agitation, a water-aohtMe magnesium 
salt end a water-soluble akitunium salt each 
in a proportion corresponding to 0.1 to £.0 
per cent of MgO- and Al^Og, respectively, 128 
calculated on tfxc weight of the pigment, are 
added to 1she dispersion without causing the 
latter to flocculate, and the magnesium and 
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almninram are precipitated in the form of 
water-insoluble compound* on the pigment 
p&rtiolea by means of a oompormd of aLkalino 
reaction* 

5 £. A process as claimed in CUim 1. 
wherein roagnaemm sulphate and ahiminium 
sulphate are used aa tie magnesium and 
aluminium salts. . 
8. A process as claimed in Claim 1 or 2, 
10 wherein sodium heza-inetaphosphate, rri- 
aodimn phosphate or sodium hydros do is 
used as dispersing agent. 

4. A process as claimed in Claim 1, 5 or 3, 
wherein sodium hydroxide or sodium car- 
15 bonato is used as the compound of alkaline 
reaction, 

$, A process as claimed in any one of 
Claims 1—4, wherein the ratio of the dispers- 
ing agent to the magnesium sab (calculated 
20 asMgO ranges from 1 : 0.5 to 1 : 2. 

3. A process as olaimed in any on© of 
Claims 1—5, wherein the ratio of the dis- 
persing agent to the combined magnesium 



and aluminium salt additions (calculated aa 
MgO and A1 8 0 S ) ranges from 1 : 1 to 1 : 5. 25 

7. A process as elAimed in any one of 
Claims 1 — 5, wherein a water-soluble titanium 
salt m also added to the dispertton in a propor- 
tion corresponding to not more than 2 per 
cent of TiO, calculated on the weight of the 90 
pigment, and the titanium is precipitated in 
the form of a water-insoluble compound, 
together with the magnesium and aluminium 
compounds by means of the compound of 
alkaline reaction. 35 

3* A process for improving a titanium 
pigment conducted substantially as described 
in Example 1 or Example 2 herein. 

9- Titanium pigments w»ioh have, been 
improved by the proses* claimed hi any one 40 
of Claims I — 8» 

ABEL & IMRAY, 
Agents for the Applicanta, 
Quality House, Quality Court, 
Chancery Lone, London, 



PROVISIONAL SPECIFICATION, 
Iznprovemfints in the Manufacture of Titanium Pigments. 



We, NATIOKAX TTTAKltTM Pl&HSHTS 
JjBaxm>, a British Company, of Kingsway, 
Luton, £adfonj fthfr e> JACOBS TffCMBo^ P»iuh» 
46 mostd, a British Subject, of 230 Stoeltiug- 
stone Road, Luton, Bedfordshire, and James 
Tasiox, a British Subject, of 96 Oakley 
Bead, Luton, Bedfordshire, do hereby declare 
the nature of this invention to be ae follows « — 

50 Various processes have been proposed for 
improving the properties q£ titanium pig- 
ments after calcination, in which a water- 
ineoluble ahrmmium compound is deposited 
on the particles of an aqueous suspension of 

65 the pigment, for example, by adding a water- 
soluble aluminium salt to the suspension and 
precipitating the aluminium on the pigment 
particles in the form of a wator-msotuble 
aluminium compound by means of a water* 

60 soluble alkali hydroxide or silicate, or by 
adding the aluminium in the form of a basic 
aluminium Bait. These processes are said to 
improve such properties of the pigments as 
then* resistance to chalking, tint retention. 

35 glow retention and after-yellowing. 

The present invention provides a process 
for the treatment of titanium pigments which 
leads to an improvement in their tinting 
strength, opacity, and capacity for being 

70 wetted by and dispersed in organic paint 
media* and to improved now characteristics 
of paints in which the pigments axe hv 
corporatedL The term 1 ' titanium pigments " 
is used herein to denote calcined titanium 

75 dioxide pigments and composite pigments 
ocutauning a calcined titanium dioxido 
pigment. 



According to this invention a process for 
improving a titanium pigment, comprises dis- 
persing the pigment in on aqueous medium 80 
by the action of a dispersing. agent and 
agitation, adding a small proportion of a 
water-soluble magnesium salt and a water- 
soluble aluminium salt to the dispersion 
without flocculating it, and then precimtating 85 
the magnesium and aluminium in the form of 
water-insoluble compounds on the Trfcmcrafc 
particles by means of a compound ofa&aline 
reaction. 

Any desired dispersing agent may be used 90 
for dispersing the titanium pigment, and tm - 
examples there may be mentioned sodium 
hexametaphosphate, trisodinm phosphate or 
sodium hydroxide. The pigment may be 
dispersed in water "at any convenient tempera- 95 
turo with the aid of, for example, 0 J. to 2,0 
per cent of the dispersing agemt calculated on 
the weight) of tho titanium, pigment. 

The water-soluble s&Jts of magnesium and 
aluminium may, tor example, be magnesium 100 
ftnlphftta and aluminium sulphate. The 
proportions of the magnesium and aluminium 
salts added will generally not exceed amounts 
corresponding to 2 per cent of MgO and AJ B 0„ 
respectively, calculated on the weight of the 105 
pigment A suitable ranee in each case » 
0.1 to 2.0 per cent. The aluminium addition 
leads to an improvement in the wettability 
of the pigment in paint media and in the 
flow characteristics of paint containing the 110 
pigment. Tne magnesium addition ,au the- 
other hand, enhances the tinting strength 
and opacity of the pigment, ogyK tends, if 
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present in a high proportion, slightly to 
- diminish tho flotv dwactaristica. . UuVoaji. 
• However, be counteraoted by increasing the 
.proportion of the aluminium addition. 
6 Generally spiking, within the above range 
" of 0.1 to- 2.0 per ocnt, a high proportion of 
alumina relatively to magnesia wall favour 
" the wettability and flow characteristics Mid a 
high, proportion of magnesia relatively to 
alumina wfH.fa voire the tinting strength and 
/ opacity. 

The ratio of the dispersing agent to the 
. magnesium salt (calculated as MgO) advan- 
tageoualy ranges from 1 : 0.5 to I ; 2, and: 
the ratio of- the dispersing agent to the com- 
bined magnesium and aftmmiirm salt addi- 
tions (ealoiriated as MgO + AlflJ preferably 
ranges from 1 : 1 to 1 : 5. 

In order still farther to improve the wot* 
tabiHty and now ch&rajbteristics, without 
dunmisftiTig the tinting strengtih. of the 
pigment,, a emau proportion of a watar- 
soluble titaninm eaft may also be added to 
the dispersion, the tft&nimn than being 
precipitated in the form of a water-Jneohibfe 
oompocmd ^ together with tho magnesmm 
aluminium compounds upon the addition 
of the compound of alkaline reaction. The> 
proportion of the titanium salt added wfll 
^enei'aUy not exceed an amount correspond- 
ing to 2 per cent of CO* calculated on the 
.wajghfc of the 1 pigment. . 
.* After tho addition of tho water-soluble 
Baits, a compound of alkaline reaction, far 
example, sodium hydroxide or e odium car- 
honate* is .added to precipitate the mag- 
nesium and aluminium, and also the titanium, 
if presant, in the form, of wafer-angolnble com! 
pounds. Tfcis win bo brought about by 
adjusting the pH of the dispersion by means 
of the alkaline compound to the value 
required to effect the precipitation. The pK 
value will generally bo adjusted to within the 
range of 6.5 to 3.5. 

, During the addition eood precipitation of the 
metal salts the dospsrsion should Jbe vigor- 
-Oxwly agitated. T&„-trtw£ed pigment may 
then be washed' "fe remove water-soluble 
-compounds, and separated by titration and 
60 dried. Alternatively, the treated pigment, 
'without being dried, may be flushed with oil 
to form an' ofl paste. 

The following Examples iHustrate the 
invention > L - 

S5 •• Example X, 

1000 pounds of ground oaloined titanium 
dioxide are slurried in 400 gallons of water 
containing 10 pounds of sodium hexameta- 
phosphats. . T$» slurry is agitated to ensure 
60 uniform . distribution and dispersion of the 
'-menfi. To the resulting diajwarsiou Is 
led with stirring a solution of nxs^esium 
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sulphate ..oontammg the equivalent of 0 
pounds of BflgO in' 15 gallons of water. This 
is. followed by the addition of a Bohrtion of 65 
aluminium sulphate containing the oquiva* 
lent of 4 pounds of AL 3 0 z in 10 gallons of 
water. During the additions the dispereion 
is thoroughly agitated. The pH. value of the 
dispersion is then adjusted to within the 70 
rajftge of 7.0 to 7,5 by the addition of a sohi^ 
tion of sodium hydroxide- The treated . 
pigment is then washed with water to remove 
sodium aurphato, and is separated by ultra* ' 
tion. dried and disintegrated. 75 

A cabined titanium dioxide pigment having 
a tinting strength of 1560 on the BeynoM'a 
svale had this -value raised to 1760 by the 
treatment desozibed in this'Bxample, 150 
parts of a pigrmart so treated, when tested 80 
•under standard conditions in admixture with 
30 parts of on, gave a flow of 8.4 centimetres 
as compared with 2.0 centimetres for a 
mixture of the .utnroated pigment and oil in 
the same proportions. . $s 

. Exahe&e 2. . 

' 1000 pounds of ground calcined +***vt»m 
dioxide are slurried in 400 gallons of water 
containing 5 pounds of 6 odium hexomoia- 
phosphate. The durry is agitated to ensure 90 
uniform distribution and dknerpion of the 
pigment. . To the dispersion m added .wish 
stirring a solution of magneehun sulphate 
containing the equivalent of 3 pounds of 
MgO in 7M gallons of water. Shis is followed 93. 
by the addition of a .solution of titan^l 
sulphate containing the equivalent "of S 
•pound* of tfiO, in 15 gallons of water and a 
solution of aluminium sulphate oontaiamg 
the equivalent of 3 pounds of AltO, in 7.5 100' 
gallons of water. . During, the additions, the 
dispersion is thoroughly agitated. The <pH 
vahe of the dispersion is than: adjusted to 
within the range of 7.0 to 7.5 by the addition 
of a. solution jof sodium hydroxide. 105 
treated- pigment is then washed with water to 
-remove sodium sulphate, and is separated by 
filtration, dried and disintegrated. - 

A caldnad titanium dioxide pfgmeni 
having a tinting strength of 1600 on the .110 
Reynold's scale had this vahte raised to 1700 
by the treatment described in. this Example. 
150 parts of a pigment eo treated, whan 
tested under standard conditions hi ad. 
mixture with 80 parts of oil, gave a flow of 115- 
20.8 oeutdmetres compared with 2-0 oenti- 
metres for a mixture of the untreated pigment 
and oil in the same proportions. 

Dated this 20th day of April, 1949. 
ABEL & hi&A% 
Agents for the Applicants* 
Quality Souse, . Quafity XJourt, 
CJhancery Lane, London. W.O.2. . 



Abmgflon : ***** for Her M^<*ffrV Stationery Office, by B*r&c$ & Soa (AMDgtfou), Irtd.— 19S5. . 
Published «fc Tho Paten* OfflceTieT&Wl^ptan BffiSngs, r^tttt^^oS, 
. from trhicb oopfea m*y be obtained. 
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